Lipopolysaccharide causes atrophy of Peyer's patches and an increased expression of CD28 and B7 costimulatory ligands.
Intestinal mucosal dysfunction appears to contribute to infectious complications in critically ill patients. The current study was undertaken to investigate whether endotoxin affects lymphocyte subpopulations and the expression of costimulatory signals in Peyer's patches (PP). Female Balb/c mice were given an intraperitoneal injection of 25 microg LPS and sacrified 24 h or 72 h later to determine total cell yield, lymphocyte subpopulations (B-cells, total T-cells, CD4+- and CD8+-cells), the costimulatory molecules CD28, B7.1 (CD80) and B7.2 (CD86) and the percentage of apoptotic cells in PP and in the spleen as well as small intestinal IgA concentration. Lipopolysaccharide (LPS) challenge caused a significant decrease of total cell yield in PP at both time-points (-50+/-28% and -43+/-25%, respectively; P < 0.001). This decrease was significant for all measured lymphocyte subpopulations. In contrast, total cell yield was increased (P < 0.001) in the spleen 24 h (+52+/-13%) and 72 h (+130+/-22%) after LPS. The decrease of lymphocyte numbers in the PP was accompanied by an increased percentage of lymphocytes expressing costimulatory molecules. In this respect, an increased percentage of CD40+CD80+, CD40+CD86+, and of CD4+CD28+ could be demonstrated after LPS administration. In the spleen, the percentage of CD4+CD28+ was also elevated after LPS bolus, however, the percentage of CD40+CD80+ was reduced, and that of CD40+CD86+ was unaltered. The influence of LPS on apoptosis of lymphocytes was time-dependent. The percentage of apoptotic cells 24 h after LPS was increased in PP (P < 0.01), but was unchanged in the spleen. Seventy-two hours after LPS injection, the percentage of apoptotic cells returned to normal in PP. Luminal IgA levels remained unchanged after LPS challenge. In conclusion, our data show that LPS causes atrophy of PP which seems to be counterregulated by an enhanced expression of costimulatory molecules.